Due to the progress in studies of vitamin E for the past thirty years, it is generally supported that the most primary and essential function of the vitamin is to act as a lipid antioxidant (1, 2) . This hypothesis maintains that the vitamin protects the structure and function of the cell and intracellular particles by preventing lipid peroxidation. As one such evidence, a vitamin E deficiency has been shown to be associated with a tendency for lipid peroxidation to occur in tissues (3) . DILLARD and TAPPEL (4) have also recently reported that fl uorescent products increase in the mitochondria and microsomes of adipose tissue and liver of vitamin E deficient rabbits. On the other hand, it is well-known that heat and auto-oxidized lipids accelerate the symptoms of vitamin E deficiency. KOKATNUR et al. (5) demon strated that 12-keto oleic acid (12-KOA), one of the long-chain, keto-unsaturated fatty acids produced by heat denaturation of unsaturated fatty acid, markedly promoted the occurrence of encephalomalacia in chicks kept on a vitamin E deficient diet. We have previously noted that 12-KOA is the most potent in producing free radicals (intermediates of lipid peroxidation) in the fatty acids used (6) , and markedly accelerates peroxidation of unsaturated fatty acids in their emulsion (7) . We have further noted that the presence of a small amount of 12-KOA in a diet accelerates the increase of hemolysis in rat and stimulates lipid peroxidation and fluorescence production in rat liver homogenate (8) .
In this study, the effect of in vitro addition of 12-KOA on lipid peroxidation and fluorescence production was investigated in hopes of elucidating the manner in which it promotes the symptoms of E hypovitaminosis. 
METHODS

RESULTS
Effect of various fatty acids on tissue lipid peroxidation and fluorescent production Various fatty acids of a concentration of 0.5mM were investigated for their effects on production of lipid peroxides and fluorescent chromophores in mouse liver homogenate. As the summarized results show in Table 1 , all of the fatty acids exhibited similar trends in their production of TBA reaction products and fluorescent chromophores. 12-KOA, compared with other fatty acids examined, greatly increased the production of TBA reaction products and increased fluorescent chromophores in the tissues at either pH 7.4 or 6.0. At pH 6.0, the production of TBA reactants was about four fold that at pH 7.4, whereas there was hardly any difference between the production of fluorescent chromophores at pH 7.4 and 6.0.
Effect of 12-KOA concentration on tissue lipid peroxidation As shown in Fig. 1 , the extent of peroxide formation rose in proportion to the concentration of 12-KOA. Accelerated lipid peroxidation in the face of vitamin E deficiency yielded about the same results as that due to the addition of 0.5-1.0 mM 12-KOA. The rate was greater at pH 6.0 than at pH 7.4. However, there was no difference in the extent of the acceleration of peroxida tion caused by 12-KOA at either pH. Effect of 12-KOA concentration on tissue fluorescent production As shown in Fig. 2, 12 -KOA increased the rate of the production of fl uorescence with time, and its extent also increased as a function of concentration. However, there was no difference between the reactions in the extent of accelera tion of production of the fluorescent chromophores at either pH 7.4 or 6.0 fol lowing addition of 12-KOA or deprivation of vitamin E. Fig. 4 . Fluorescence of reaction products of BSA and fatty acids. Incubation condition was the same as shown in Fig. 3 . Fluorescence spectra of BSA which reacted with 12-KOA (1) was taken at 1 hr (E. X. set at 345nm and E. M. set at 400nm), and that with linoleic acid (2) and linolenic acid (3) was taken at 16hr (E. X. 350nm, E. M. 420nm). 12-KOA is transformed through an enolic intermediate into 12-oxo-trans 10-octadecenoic acid, and undergoes carbonyl-amine condensation with amino groups of BSA to form conjugated Schiff base products with fluorescent chromo phoric systems. This assumption is also supported by the fact that the fluorescence spectrum of 12-KOA resulting from its interaction with BSA differs from that of other fatty acids (Fig. 4) . Furthermore, 12-KOA, an unsaturated keto fatty acid, increase the fluorescence products more specifically than other fatty acids investigated. This indicates the existence of carbonyl groups and double bonds for production of the fluorescence.
12-KOA increased the production of lipid peroxides and the fluorescence in the liver homogenate (Table 1) . While the increase of fluorescence did not differ at the two different pHs, the production rate of lipid peroxide did. Moreover, the spectrum of fluorescence products generated by the addition of 12-KOA to the homogenate gave the E. M. maxima 430-440nm, which is slightly different from the E. M., 440-450nm, of other fatty acids. E. X, maxima were the same for both, being 350-360nm. These facts and others indicate the following two mechanisms which are simultaneously concerned with fluo rescence production: the increase of the fluorescence products with the addition of 12-KOA to the liver homogenate in vitro is not only due to secondary fluorescence increase resulting from acceleration of lipid peroxidation, which may be considered a main process of the fluorescence increase following the in vivo administration of 12-KOA (data not shown), but also to the production of the fluorescence chromophores through direct interaction of 12-KOA with protein phosphatidylethanolamine or others.
Previously, the present authors (11) reported the possibility that the increase in lipid peroxidation of the E-deficient liver was not a cause but a consequence of membrane alteration, especially a change in the tertiary structure of membrane bound non-heme iron protein. Also, 12-KOA interacts directly with protein ( Fig. 3) and elicits an additive effect on the acceleration by Tween 80 of perox idation reaction (data not shown). When all these facts are considered together, the effect of 12-KOA promoting the lipid peroxidation seems to occur not only through direct catalysis of the production of free radicals from lipids, but also through an alteration of the biomembrane structure, in the same way as does vitamin E deficiency.
REDDY et al. (14) have shown that when animals are fed high levels of polyunsaturated fats and/or low vitamin E diets, they characteristically deposit fluorescent pigments in a number of tissues, e. g., brain, liver, spleen, sex glands, bone marrow, and skeletal muscle. The physiological significance of these pig ments on patients is not known. The question may be set aside for the moment as to whether or not the acceleration of the lipid peroxidation and the con comitant increase of the fluorescence products are, as TAPPEL (2) says, the primary effects of vitamin E deficiency. However, the finding of the present authors that only 12-KOA, among all the fatty acids investigated, markedly increases the production of the fluorescence and the TPA reactants in the liver homogenate suggests that 12-KOA promotes the appearance of the symptoms of vitamin E deficiency by contributing to these reactions.
